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DETAILED ACTION 
Claim Objections 

Claim 1 is objected to because of the following informalities: 

Claim 1 recites, "located at the center in a radius direction." For the purpose of 
examination, the Examiner reads "located at the center of the fiber i n a rad i us d i r e ct i on ." 

Claim 1 recites, "an outermost surface." For the purpose of examination, the 
Examiner reads "an outermost surface of the fiber ." 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 14 and 19 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject 

matter which applicant regards as the invention. 

Regarding claim 14, the limitation, "the EL fiber according to claim 1 and a 
photocatalytic fiber are combined in alternate position," is not clear. For the purpose of 
examination, the Examiner reads, "the EL fiber of claim 1 having a photocatalytic 
reactor structure in which a photocatalytic layer is disposed upon". 

Claim 19 is likewise rejected. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1,3,5-6,13-14 and 18-19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Duggal et al (US Patent No. 6,538,375). 

Regarding Claim 1 , Duggal discloses ,at least in Figures 3-7 and the abstract, 
line 1 , the EL fiber having a function of emitting ultraviolet light or visible light with a 
wavelength of 400 nm or less (Column 4, lines 27-28 defines Figure 3 as a radiation 
emitting device and lines 31-32 defines radiation as including the "UV" range (which is 
400 nm or less in wavelength) and characterized in that the cross-sectional structure of 
the fiber comprises an internal electrode (27) located at the center of the fiber (Figure 4 
shows a central core at the center, but Column 4, lines 58-60 discloses that this core 
may be omitted, leaving the electrode (27) at the center) , an internal insulating layer 
(26) disposed around the internal electrode (27) , a light-emitting layer (23), an external 
electrode (28), and a protective layer (29) disposed on an outermost surface of the fiber 
(see Figure 4). 

Applicant is respectfully reminded that while features of an apparatus may be 
recited either structurally or functionally, claims directed to an apparatus must be 
distinguished from the prior art in terms of structure rather than function. In re Schreiber, 
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128 F.3d 1473, 1477-78, 44 USPQ2d 1429, 1431-32 (Fed. Cir. 1997). The clause in 
claim 1 , "and the light is emitted by application of an alternating current electric field 
between the electrodes," does not structurally distinguish the apparatus from the prior 
art. SeealsoMPEP§2114. 

Regarding Claim 3, Duggal discloses , at least in Figures 3-7, the EL fiber 
having a function of emitting ultraviolet light or visible light with a wavelength of 550 nm 
or less (Column 7, lines 30-37 lists various phosphors that can be used in the device 
that emit at less than 550 nm), characterized in that the cross-sectional structure of the 
fiber comprises an internal electrode (27) located at the center in a radius direction 
(Column 4, lines 58-60), an internal insulating layer (26) disposed around the internal 
electrode (27) , a light-emitting layer (23), an external electrode (28) , a protective layer 
(29), and a particle layer or a thin film (29) disposed on an outermost surface (see 
Figure 4) and formed from a material having a photocatalytic function (Ti0 2 )(Column 7, 
lines 38-44) , and the light is emitted by application of an alternating current electric 
field ) 

Regarding Claim 5, Duggal discloses, at least in Figures 3-7, wherein the 
protective layer (29) itself is formed from a material having a photocatalytic 
function. (Column 7, lines 38-44, Ti0 2 is photocatalytic). 
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Regarding Claim 6, Duggal discloses, in Column 7, lines 38-40, the EL fiber 
wherein the material having a photocatalytic function is Ti0 2 . 

Regarding Claim 13, Duggal discloses the EL fiber which comprises a 
photocatalytic reactor . Duggal discloses in column 7, lines 38-44, that the fiber may 
contain Ti0 2 in its outermost layer . (which is a photcatalytic reactor). 

Regarding Claims 14 and 19, Duggal discloses, at least in Figure 3, and the 
abstract, lines 1-2, the EL fiber having a photocatalytic reactor structure in which a 
photocatalytic layer is disposed upon. In Column 7, lines 38-40, Duggal discloses using 
a Ti02 (photocatalytic) layer (reactor structure) in the device to scatter radiation. Also, 
column 7, lines 41-43, teaches that it may be the outermost layer (over the 
encapsulating material (29)). 

Regarding Claim 18, Duggal discloses the EL fiber which comprises a 
photocatalytic reactor (column 7, lines 38-40 teaches using Ti02 which is a 
photocatalytic reactor). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 



Application/Control Number: 1 0/5 80,204 Page 6 

Art Unit: 2879 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Duggal in view of Hanano (Japanese Publication) No. JP 07-235376. 

Regarding Claims 2 and 4, Duggal fails to exemplify the EL fiber wherein an 
external insulating layer (13)(Figure A) is disposed between the light-emitting layer (12) 
and the external electrode (14). 

In the same field of endeavor, Hanano teaches the EL fiber wherein an external 
insulating layer (13)(Figure A) is disposed between the light-emitting layer (12) and the 
external electrode (14). 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the insulating layer as taught by Hanano into the EL fiber of 
Duggal in order to provide electrical separation between the two electrodes. 

Claims 7, 12, 15 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Duggal in view of Andriessen (US PG Pub. No. 2002/0153830). 

Regarding Claim 7, Duggal fails to exemplify the EL fiber wherein the light 
emitting layer has a structure in which fluophor particles having a function of emitting 
visible light or ultraviolet light are dispersed in a matrix containing at least one type of a 
dielectric resin and a dielectric ceramic. 

Andriessen teaches in Paragraph [0008] wherein the light emitting layer (lines 1- 
2 (active luminescent layer) has a structure in which fluorphor particles (ZnS, line 1) 
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having a function of emitting visible light or ultraviolet light (Paragraph [01 00], line 3 
(490nm) are dispersed in a matrix containing at least one type of a dielectric resin 
(Paragraph [0009], line 5 (cyanoresin) and a dielectric ceramic (Paragraph [0008], line 
9 (BaTi0 3 ) to prevent catastrophic breakdowns (Para. [0008], line 8) and to provide a 
high dielectric constant material for the resin (Para. [0009], lines 1-4) 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the dielectric ceramic and dielectric resin as taught by 
Andriessen into the EL layer of Duggal, to prevent catastrophic breakdowns and to 
provide a high dielectric constant material for the resin. 

Regarding Claim 12, Duggal, fails to exemplify the EL fiber wherein the average 
particle diameter of the fluophor constituting the light-emitting layer is 1 0 nm or less. 

Andriessen teaches in Paragraph [0074], lines 1-5 using a ZnS (fluorphor) with a 
particle size of 1 .5 to 5nm in order to produce very thin films. 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the small particle size as taught by Andriessen into the EL fiber 
of Duggal, in order to produce very thin films. 

Regarding Claim 15, Duggal, fails to exemplify the El fiber wherein the light- 
emitting layer has a structure in which fluophor particles having a function of emitting 
visible light or ultraviolet light are dispersed in a matrix containing at least one type of a 
dielectric resin and a dielectric ceramic. 
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Andriessen teaches ,in Paragraph [0008], wherein the light emitting layer (lines 
1-2 (active luminescent layer)) has a structure in which fluorphor particles (ZnS, line 1) 
having a function of emitting visible light or ultraviolet light (Paragraph [0100], line 3 
(490nm)) are dispersed in a matrix containing at least one type of a dielectric resin 
(Paragraph [0009], line 5 (cyanoresin) and a dielectric ceramic (Paragraph [0008], line 
9 (BaTi0 3 ) to prevent catastrophic breakdowns (Para. [0008], line 8) and to provide a 
high dielectric constant material for the resin (Para. [0009], lines 1-4) 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the dielectric ceramic and dielectric resin as taught by 
Andriessen into the EL layer of Duggal, to prevent catastrophic breakdowns and to 
provide a high dielectric constant material for the resin. 

Regarding Claim 17, Duggal, fails to exemplify the EL fiber wherein the average 
particle diameter of the fluophor constituting the light-emitting layer is 1 0 nm or less. 

Andriessen teaches in Paragraph [0074], lines 1-5 using a ZnS (fluorphor) with a 
particle size of 1 .5 to 5nm. 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the small particle size as taught by Andriessen into the EL fiber 
of Duggal, in order to produce very thin films. 

Claims 8,11 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Duggal in view of Noma et al (US Patent No. 5,670,839). 
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Regarding Claims 8 and 16, Duggal, fails to exemplify the EL fiber wherein the 
fluorphor constituting the light-emitting layer containing ZnS as a first primary 
component and, as second components, a first additional element constituting an 
acceptor level and a second additional element constituting a donor level in a 
semiconductor partly including or not including a group ll-IV compound semiconductor. 

Noma teaches (Column 1 , line 38, ZnS:GdF 3 ) wherein the fluorphor (ZnS) 
constituting the light-emitting layer containing ZnS as a first primary component and, as 
second components, a first additional element constituting an acceptor level (Gd) and a 
second additional element constituting a donor level (F 3 ) in a semiconductor (Column 5, 
line 20) partly including or not including a group ll-IV compound semiconductor in order 
to produce emission in the UV range. (Column 1, line 34). 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the fluorphor of Noma into the EL fiber of Duggal, in order to 
produce emission in the UV range. 

Regarding Claim 1 1 , Duggal, fails to exemplify the fluorphor of the EL fiber 
wherein the semiconductor of the second component contains at least one type of MgS, 
CaS, SrS, BeS, and BaS. 

Noma teaches, in Column 4, line 45, the combination of ZnS and MgS in order to 
be able to control the band gap energy of the host material (Column 5, lines 29-31). 
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It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the MgS into the ZnS fluorphor, as taught by Noma, in the EL 
fiber of Duggal, in order to be able to control the band gap energy of the host material. 

Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Duggal in view of Noma and further in view of Andriessen. 

Regarding Claim 9, Duggal as modified by Noma, fails to exemplify the EL fiber 
wherein the first additional element is at least one type of Cu, Ag, Au, Li, Na, N, As, P, 
and Sb, and the second additional element is at least one type of CI, Al, I, F, and Br. 

Andriessen teaches, in Paragraph [0009], lines 1-5, a fluorphor (ZnS) wherein 
the first additional element is at least one type of Cu (line 2) , Ag, Au, Li, Na, N, As, P, 
and Sb, and the second additional element is at least one type of CI (line 3), Al, I, F, and 
Br because the Copper is a positive ion (acceptor) and the Chlorine is a negative ion 
(donor).. 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the first and second elements as taught by Andriessen into the 
fluorphor of Noma in the EL fiber of Duggal , because the Copper is a positive ion 
(acceptor) and the Chlorine is a negative ion (donor). 

Regarding Claim 10, Duggal, as modified by Noma, fails to exemplify the 
fluorphor of the EL fiber wherein the first additional element is Ag. 
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Andriessen teaches ,in Paragraph [0054], lines 6-8, doping ZnS (fluorphor) with 

Ag. 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the Ag doping of ZnS, as taught by Andriessen into the EL fiber 
of Duggal, as modified by Noma, because Ag is a positive ion (acceptor). 



Conclusion 

Examiner's note: Examiner has cited particular columns and line numbers in the 
references as applied to the claims above for the convenience of the applicant. 
Although the specified citations are representative of the teachings of the art and are 
applied to the specific limitations within the individual claim, other passages and figures 
may apply as well. It is respectfully requested from the applicant in preparing 
responses, to fully consider the references in entirety as potentially teaching all or part 
of the claimed invention, as well as the context of the passage as taught by the prior art 
or disclosed by the examiner. 

Examiner's Note: The following references contain information that is pertinent to the 
claims of the instant application, but were not used in the examination process: 
Morikawa et al (US PG Pub. No. 2002/0006865), Feldman et al (US Patent No. 
5,876,863) and Duggal (US PG Pub. No. 2003/0099858). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DONALD L. RALEIGH whose telephone number is 
(571)270-3407. The examiner can normally be reached on Monday-Friday 7:30AM to 
5:00PM EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on 571-272-2457. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Peter J Macchiarolo/ 
Examiner, Art Unit 2879 

/Donald L Raleigh/ 
Examiner, Art Unit 2879 



